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(crienuanbHOCTD) 15.03.06 MexarpoHuka 1 poOOTOTEXHHKA
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Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 162 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 1,2 ceMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp
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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIIETCHIIMU KOMIIETCHIIUU
1. VK-1 VYK-1.1 Bemonnser 3HAHMS: OCHOBHBIC HAYYHO- TEOPETUYECKUE U
Crniocoben MTOMCK HEOOXOUMOM JIJisi |IIPUKIIAJHBIE ACTIICKThl €CTCCTBEHHBIX HAYK
OCYILIECTBIIATh | PELICHHUS IOCTABIICHHONW |YMEHHUsI: HAXOUTh U KPUTUYECKU OLICHUBATD
TOUCK, 3ala4n I/IH(i)OpMaLII/II/I, cé I/IH(l)OpMaLII/IIO, HCO6XOI[I/IMYIO JJI1 PCIICHUA
KPUTHYECKUU KPUTHYECKHI aHAIIN3, TIOCTaBJICHHOM 3a/1a4u
aHAJIN3 U CUHTE3 |00001eHE U HABBLIKH: JCKOMIIO3HUIIMH IIOCTABJICHHOM 3a7a4H,
I/IH(l)OpMaLII/II/I, MpeACTaBJICHUC Ha IMMOUCKa, KPpUTHUYCCKOI'0 aHajin3da U CUHTE3a
NPUMECHATD OCHOBE 3HaHUU nH(bOpMaKUHK VIS €€ PEIEHHS
CHUCTEMHBIN €CTECTBEHHO-HAYUYHBIX
MOAXOJ AJIs JUCLUIUINH U
peueHus COBPEMEHHBIX
IIOCTaBJIEHHBIX |MH(GOPMALIMOHHBIX
3a1a4 TEXHOJIOTH
YK-1.2 3HAHHUA: OCHOBHBIC METOAbI KPUTUYECKOI'0 aHaIu3a U
Cucrematusupyer OCHOBBI CHCTEMHOTI'0 110X0/1a KaK OOIIEHay4YHOTr0
00HapyKEHHYIO MeToJa
UH(pOpMaLHIO, YMEHHS: COIIOCTABJIATh Pa3HbIE UICTOYHUKHU
NOIYYEHHYIO U3 Pa3HEIX |MH(POPMAILIUHK C LENbIO BBIABICHUS UX IPOTUBOPEUHUI
HUCTOYHHUKOB, B H ITOMCKAa JOCTOBCPHLBIX CYKJICHUU
COOTBETCTBHUHU C HABBIKH: TIONCKA, KpUTUYECKOTO aHAIM3a U CUHTE3a
TpeOOBaHUSIMU U uHpopManuu it €€ pereHus; CriocCOOHOCTHIO
YCIIOBHAMMU 3aJ1a41 MIPEMIOKUTD PA3IIMYHbIEC BADUAHTBI PELICHUS
IIOCTaBJICHHOM 3a7a4X U OLICHUTD UX IOCIECACTBUSA
VYK-1.3 Beibupaer 3HAHMS: OCHOBHBIC METO/IbI KpUTUYECKOTO aHAIN3a U
ONTUMAJILHBIA BAPUAHT  |OCHOBBI CHCTEMHOI'O MOAX0/1a KaK OOIIEHayqHOTO
peneHus 3a1a4u, MeToaa
apryMEHTHUPYsI CBOM YMeHHMs: [IpeUIaraTtb pa3InyHble BAPUAHTHI PEILICHUS
BBIOOD MOCTaBIICHHOU 3aJaun
HABBIKHU: OLICHKHU [TOCJIEICTBUI IPUMEHEHUS
pa3JIMYHBIX BAPUAHTOB PEIICHUS 3aa4U
2. OIIK-1 OIIK-1.1 3Harts: 3HAHMS: MATEMAaTUYECKUE, ECTECTBEHHOHAYUYHBIE U
Crnocoben MaTeMaTH4YeCKHe, TEXHUYECKHUE METOBI Ul UCIIOJIb30BAHUS B
IIPUMEHSATD €CTECTBEHHOHAYYHBIEC U |TIPO(ECCHOHANBHON AEATEIBHOCTH, 4 TAKKE
€CTECTBCHHOHAY |TeXHUYECKHE METOIbI JIJIs [ XapaKTEPUCTUKH OCHOBHEIX BHJIOB MCXOIHBIX
YHBIE U UCIIOJIb30BaHUs B 3arOoTOBOK M METOJIOB UX MOJYyYEHHUS
OOLIEMHKEHEPH |TpodeccOHaIbHON yMeHusi:
bI€ 3HAHU, JEATEIbHOCTH, 4 TAKXKE (HABBIKM:
METO/IbI XapaKTEPUCTUKH
MaTE€HMAaTU4YECK |OCHOBHBIX BUJIOB

Oro aHajimsa u
MOACIHUPOBAHUA

HNCXOAHBIX 3aIrOTOBOK U
MECTOAOB HUX ITOJYUYCHUA




B OIIK-1.3 YmeTh: peniath |3HAHUA:

NPO(ECCUOHANb |HECTAH/APTHBIC YMEHHUS: peuiaTb HECTaHAAPTHbIE

HOM NPO(ECCHOHABHBIC npodecCHOHANLHBIC 32/1a49H, B TOM YHCJIC B HOBOM
ACATCIIBHOCTH 3aJ1a4y, B TOM YHUCJIC B WJIM HE3HAKOMOM Cpe/ie U B MEXIUCIUIUTMHAPHOM
HOBOMW MJIM HE3HAKOMOM KOHTEKCTE, C IPUMEHECHUEM MaTeMaTUYECKUX,

cpcac u B €CTECTBEHHOHAYYHBIX U MPO(HECCHOHATBHBIX 3HAHUN
MEXIUCIIUTUTAHAPHOM HABBIKHU:

KOHTEKCTE, C
NPUMEHEHUEM
MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX U
npodeccCHOHATBHBIX
3HaHUHI

OIIK-1.2 Bnanets: 3HAHMA:

METOAaMHU YMEHUSA:

MaTeMaTn4€eCKoro HABBIKH: METOJAMU MAaTEMAaTUUYECKOTO aHAJIN3A U

aHaJIM3a 1 MOJCIUPOBAHUS
MOJCIHMPOBAHUA

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIL.

JucuurnuHa sBiIseTcs 00s53aTeIbHON

N3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KoMIeTeHIMi B cieayroumx gucuumiauHax: ®usuka (YK-1), HauepratenbHas reomerpus u
uwkeHepHas rpapuka (YK-1), OCHOBBI T'MIPaBIMYECKUX pPacye€TOB MEXaTPOHHBIX U
poborexnnyeckux cucreM (YK-1), OcHOBbI MNpOEKTHpPOBaHMS aBTOMATHU3HPOBAHHBIX U
pobororexunyeckux cucreM (YK-1), IlpoextupoBanue pobOTOB U POOOTOTEXHUYECKUX CHUCTEM
(YK-1), Uadopmanmonnsie yctpoiictBa u cuctemMbl B podototexuuke (YK-1), ®usuka (OI1K-1),
HauepratenpHast reomeTtpusi u uHxeHepHas rpaduka (OIIK-1), ConpoTuBieHre MmarepHaioB
(OIIK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOT A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yroNIUe JIESITEIbHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MIOAXO/BI.

OCHOBHBIMU CTPAaTETUYECKHUMH TEXHOJIOTHSMU SIBISIIOTCA: JIEKIIMOHHBIE 3aHATHS, NMPAKTUYECKHE
3aHATUS, IPOLEAYPHI CAMOOOYUEHUS

Ha noctuxeHne KOHKPETHBIX Iened oOyueHusi HamnpaBieHbl MPUMEHSEMble TaKTHYECKHe
TEXHOJIOTMH: 3aJJaHus, KIIACCUYECKasl JICKIIWS

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

1 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TeMbl 3aHATHI

4acoB KOMIIETCHIIUH
JIuHeliHas ajareopa 22 OIIK-1, YK-1
Jlexuus. 1. Beenenue B kypc maremMatuku. [loHsATHE MaTpUIIBL. 2

KBagpaTubeie Matpuiibl. OnpenenuTtenu 2-ro 1 3-ro mopsiaKa.




MuHopsl. AnreOpandeckue AonoaHeHus. Paznoxenue
OMpEeIETUTEINS IO AJIEMEHTaM NepBoil cTpoku. OnpeaenuTeny n-ro
nopsiika. OCHOBHbBIE CBOMCTBA ONPECIUTEICH.

[TpakTueckoe 3anstue. 1. Onpenennureny, ux CBONCTBA.
BbluncieHue onpeaenTesnei.

Jlexuus. 2. Matpuiia, ee pazmep. KBagpaTnas MaTpuiia, OCHOBHbBIE
NOHATHS (MOPSAIOK, €TUHUYHAS MaTPULIa, HEBBIPOXKICHHAS,
TpeyrojibHasi). PaBeHCTBO MaTpull, CJI0KEHUE MaTpPUL, CBONCTBA.
YMHOKEHHEe MaTpUIlbl Ha YKUCTI0, cBoMcTBa. [IponsBenenue maTpuil,
cBoicTBa. OOparHas MaTpuila, TeOpemMa CylIeCTBOBAHUs, TeOpemMa
€MHCTBEHHOCTH.

[TpakTrueckoe 3ansTHE. 2. Pelienne cucreM JTMHEWHBIX YpaBHEHUN
MmetooM Kpamepa. JletictBus ¢ Matpunamu. O0OparHast MaTPUIA.

Jlexuus. 3. Cucrema TMHENHHBIX YPAaBHEHUH, OCHOBHBIE ITOHSATHS.
[IpaBuno Kpamepa, Teopema Kpamepa. ¥YcnoBue cyiecTBOBaHMs
HETPUBHUAJIBHOIO PELICHHS OJHOPOAHOMN cucTeMbl. MaTtpuyuHas
3aIlKCh U PEUICHHe B MAaTPUUHOM opMe cucTeM JIMHEHHBIX
ypaBHEHUH. Pelienne npon3BOJIbHBIX CUCTEM JTMHEWHBIX
ypaBHeHHUH MeToaoM ['aycca.

[TpakTnueckoe 3ansTue. 3. Pemienne cUCTeM ypaBHEHUN
MaTpUYHBIM cloco0oM U MeTosioM ["aycca

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP

W3ydeHue NeKIMOHHOI0 MaTepuaa U NOJAroTOBKa K TEKYILIEMY
KOHTPOJIIO, M3YYEHHUE AOMOJHUTEIBHOIO MaTepuaa.

10

BekTopHas ajreopa

22

Jlexuus. 4. CkansipHble U BEKTOPHBIE (PU3MUECKHUE BETUUYUHBI
(ckopocTb, yckopeHue). BekTopsl, OCHOBHbIE OHATHS. PaBeHCTBO
BEKTOPOB. JINHENHbIE oniepaliuu ¢ BEeKTopaMu, cBoicTBa. OpT
BekTopa. [Ipoekuns Touku, BekTopa Ha och. CocTaBIstomas
BekTopa. CBOMCTBA IPOEKITHIA.

[Tpaktuyeckoe 3anstue. 4. OCHOBHbIE TOHATHUS alreOpBI.
Jlunelinblie onepaiuu HaJl BEKTOpaMU B TEOMETpUUECKOr (hopme.
basuc. Koopaunats! Bekropa. JInHeliHble onepanuu B
KOOpAMHATHOU (hopMme.

Jlexuus. 5. [IpssmoyromnbHas cucrema koopauHaT. KoopanHaThl
TOYKH U BCKTOpA. I[J'ISI BCKTOPOB, 3aJaHHBIX CBOMMU
KOOPJIMHATAMM: YCIOBUE PABEHCTBA, JIMHEIHBIE ONepaliu, Mpru3HaK
KoJTMHEeapHOCTH. CKaJsIpHOE MPOU3BENICHUE, €T0 CBOMCTBA, 3alUCh
B KOOPJIMHATHOU hopMe, MEXaHUYECKHI CMBICIL.

[TpakTrueckoe 3ansaTue. 5. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

Jlekuus. 6. BekropHoe mpou3BeeHne, €ro CBOMCTBA, 3alKCh B
KOOpAMHATHOH popme, MexaHnyeckuii cmbici. CMelanHoe
MIPOM3BE/IEHUE, €TO CBOMCTBA, 3aKCh B KOOPIMHATHOU (hopme,
TE€OMETPUYECKUNA CMBICIL.

IIpakTrnueckoe 3ansaTue. 6. BeKTopHOE, CMEIIAHHOE ITPOU3BEICHHE
BEKTODOB.

3amanus A1 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
PI'P

N3yuenune NeKIMOHHOTO MaTepHaia v MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, M3YYEHHE JIONOJIHUTEIBHOr0 MaTepyania,

10

OIIK-1, YK-1

AHaJIUTHYECKAs TeoMeTpHusi

24

OIIK-1, YK-1




Jlekuus. 7. [Ipeamer ananuTudecko reomerpuu. JInuum Ha
MJIOCKOCTH M UX ypaBHEHUS. J[Be OCHOBHBIE 3a/]Ja4l aHAIIUTUYECKOU
reomerpuu. [Ipsimas Ha MIIOCKOCTH. Y paBHEHUE MIPSMOM,
MIPOXO/ISIIEH Yyepe3 JaHHYI0 TOUKY B JAaHHOM HallpaBJICHUU.
YpaBHeHHEe IPSAMOI C HOPMaJIbHBIM BEKTOPOM U TOUKOM. Ob1iee
ypaBHEHHUE MPSMOI Ha MJIOCKOCTU U €ro YaCTHBIE CIy4au.
VYpaBHEHUE IPSIMOU C YIIIOBBIM KO3 (PHUIIMEHTOM U HAaYalIbHOM
OpAMHATOM. Y paBHEHHUE NPSAMOM, MPOXOIAIIEH Yepe3 ABE JaHHbIE
TOYKHU. YTOJ MEXAY IPSIMBIMH, YCIOBHUE NapauIeIbHOCTU U
NEePIEHANKYISIPHOCTH MIPSIMBIX.

[IpakTuueckoe 3ausarue. 7. [Ipsimas Ha MIIOCKOCTH

Jlexuus. 8. KpuBbie BTOpOro nopsiaKa: OKpy>KHOCTb, SJUIHIIC,
runepooia, mapadona. Ix KaHOHMYECKUE YPaBHEHHS.
Hccnenoanue Gpopmbl KPUBBIX BTOPOTO MOPSIAKA 110
KaHOHMYECKUM ypaBHEHMsIM. [locTpoeHNE KPUBBIX.

[TpakTrueckoe 3ausTue. 8. KpuBbie BTOPOro mopsiaka: OKpyKHOCTb,
JITUTIC, TUTIepOoIa, mapadona. X KaHOHWYECKUE YpaBHEHHUS.
Hccnenoanue Gpopmbl KPUBBIX BTOPOTO MOPSIAKA 110
KaHOHMYECKUM ypaBHEHMsIM. [locTpoeHnE KPUBBIX.

Jlexuust. 9. IlnockocTh, ypaBHEHMs IIIIOCKOCTH, MPOXOAIIEH yepes
TPH TOYKH, C HOPMAJILHBIM BEKTOPOM H JaHHOH Toukoi. Obmiee
YPaBHEHHUE IUIOCKOCTH, €r0 UCCIIEJOBAHUE. Y CIIOBUS
NapajuIeIbHOCTU U NEPIEHANKYISIPHOCTH TIOCKOCTEN.

JIunuu B npoctpanctse. [Ipsmas inHus, odiiee ypaBHeHHE
psIMON, KAHOHMYECKOE, BEKTOPHOE U MapaMeTpuueckoe. Bzaumuoe
PacIoI0KEHUE NMPSAMBIX U TNIOCKOCTEN. Y CIIOBUE NMAPAJIIENBHOCTH U
NEPIEeHIUKYISIPHOCTH MPSIMOM C MJIOCKOCTHIO. YTOJ MEXKIY MPSMON
U TUIOCKOCTBIO. [lepeceueHne npsMoH C IIIOCKOCTBIO.

[Ipaktuueckoe 3anstue. 9. [1ockocTh, MpsiMasi B MpOCTPAHCTBE.

3aI[aHI/I$I JIJISI CAMOCTOSTEIbLHOM pa6OTLI, B TOM YMCJIC BBIIIOJIHCHUC
PI'P

I/I3y‘{eHI/IC JICKOHMOHHOI'O MaTepHrajia U IOATrOTOBKA K TCKYIIEMY
KOHTPOJIIO, M3YYCHHEC JOIIOJHUTCIIbHOIO MaTépHraa,

12

Beenenue B anayms. [udpdepenunaibHoe HCHUCTCHHE
(GYHKIMK 0THOH MepeMeHHOMH.

50

Jlexuus. 10. ITonsaTHE OKpeCcTHOCTH TOUKU. beckoHEUHO Mailble
¢byHkumn 1 ux cpoiictsa. [lpenen ¢pyHKIUM B TOUKE U HA
6eckoHeuHOCTH. ['opu30oHTaIbHAS ACUMNTOTA IpaduKa QyHKIUH.
OcHoBHBIE TEOpPEMBI O IIpesiesax: Mpeies MOCTOSHHOM, peaes
CYMMBI, IPOMU3BEIEHUS U YacTHOTO ABYX (yHKIwmii. [Tpegen
cnoxHou pyHKIuU. TeopeMbl 06 OrpaHUYEHHOCTH (PYHKIINH,
UMeEIOILEeH Mpejien, 0 COXpaHEeHUH 3Haka (YHKIIMHU U ee Tpejena, o
IpeebHOM IIEPEX0/I€ B HEPABEHCTBE, O MPEJIeNe CI0XKHOM

(O YHKIIMH.

[TpakTnueckoe 3ansTue. 10. ®yHKIMU 1EHCTBUTEILHON
eEPEMEHHOM, 00JIaCTh ONIPENEICHUS.

Jlexuus. 11. CpaBHeHHE OECKOHEYHO MaJbIX (PYHKIIHH.
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (DYHKIIMH U UX CBOWCTBA.
IlepBblii 1 BTOPOI 3aMeUaTesIbHbIC MPEIEIIbI U CIEACTBUS U3 HUX.
Hatypanbuslie norapugmel. Tabnuia S5KBUBaJICHTHBIX OECKOHEYHO
Maielx. OgHOCTOpOHHME npeensl. HenpepelBHOCTD QyHKIMY B
touke. CBocTBA (PYHKIIMH, HENPEPHIBHBIX B TOUKE. TOUKM pa3phiBa

OIIK-1, YK-1




(GyHkMH, X K1accupukanus. HempepsIBHOCTB 21€MEHTapHBIX
(G YHKITHIH.

[IpakTnueckoe 3ausatue. 11. Beruncinenune npeaenos. Packpsitre
HEONpeaeICHHOCTEH.

Jlexums. 12. IlponsBoanas GpyHKIuU. 3a1a4u, TPUBOIAIINECS K
MOHSITUIO MPOM3BOIHOM (3a/1aue 0 KacaTeIbHOM, 3a/1a4a 0 CKOPOCTH
nBkeHus ). OnpeeieHre MpoOu3BOIHON. 3aBHCUMOCTh MEXKTY
HETPEPBIBHOCTHIO U (P PEepeHINPYEMOCTHIO (PYHKIINH.
['eomeTpuyeckuii ¥ MEXaHUYECKUM CMBICI POU3BOHOM.
OcHoBHBIE ITpaBuiIa b depeHInPOBaHNS.

[IpakTuueckoe 3ansTue. 12. 3ameuarenbHbie npenesbl. CpaBHEHUE
OECKOHEYHO MaJIbIX (DYHKIHH.

Jlexums. 13. TIponsBoiHas CI0KHOW U 0OpaTHOM (PYHKITUH.
[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTapHbIX (pyHKUuMM. [Ipon3Boanas
HesiBHOUM QyHkumu. [Tpou3BogHbIE BBICIIUX MOPSIIKOB.
MexaHuueckuid CMBICT BTOpO# mponsBoaHor. Juddepeniman
dbyukun. ['eomerpuueckuit cmpica nuddepenimana. CBoiicTBa
muddepennmana. MaBapuanTHOCTH hopMbl muddepermana.
[Tpumenenue auddepenrana B IPUOINKCHHBIX BHIYUCICHUSIX.

[TpakTueckoe 3ansatue. 13. HenpepreiBHOCT. TOUKHM pa3pbiBa.
Huddepenunponanne pynkuuid. Texnuka auddepeHunpoBanus.
['eomerpuyeckue U GpU3NYECKUE IPUITOKEHNS IPOU3BOIHOI.

Jlexuus. 14. OcHoBHBIE TeopeMbl AU hepeHIIaTEHOTO
ucuncienus Teopema @epma. Teopema Posuns, Jlarpanxka u Kommn,
nx reoMmeTpuueckuil cMbici. [IpaBuio Jlonuransa. PackpeiTue
HeonpeneaeaHocre. @opmyira Teisopa.

[TpakTiueckoe 3austue. 14. Jlorapudmuueckoe
nuddepennpoBanue. [IponsBoaubie BrICIUX opsakoB. [IpaBumo
Jlonurans.

Jlexuus. 15. Bo3pacratomias u yobiBaromasi G yHKIUH.
JlocTaTouHbli MpU3HAK BO3pAacTaHMsl, yObIBaHUS, TIOCTOSTHCTBA
¢yskun. Touku sakcTpemyMa ¢pyHKIMu. Heo6xoaumsliii mpusHaK
sKcTpeMmyMa. [IepBblil 1 BTOpOI 1OCTaTOYHBIE IPU3HAKU
skcTpemyma. Hanbosnbiiee u HauMeHsblee 3HaUeHUS QYHKIIMH Ha
OTpE3KE, AITOPUTM HaX0XKJI€HUS. BBITyKI0CTh, BOTHYTOCTh
rpaduka QyHkiuu. JloctaTouHOoe yCIIOBHE BBITTYKIOCTH,
BOrHyTOCTH Tpaduka pynkiuu. Touku neperuda. Heobxoaumoe u
JIOCTaTOYHOE YCJIOBUS CYILIECTBOBaHMs TOUKH nepernda. OOmias
cxeMa McciIe10BaHus (DYHKIIMU.

IIpakTrueckoe 3ansaTue. 15. IHTEpBabl MOHOTOHHOCTH,
AKCTpeMyM. Brinmykiiocts, BorHyTOCTh rpaduka. Touku neperuoa.

3aI[aHI/I$I I CaMOCTOﬂTCHBHOﬁ pa6OTLI, B TOM YHMCJIC BBIIIOJTHCHHC
KP, PI'P

I/IBYIICHI/IC JICKITMOHHOTI' O MaTCpI/IaJ'Ia 1 IIOATOTOBKA K TCKyU_IeMy
KOHTPOJIIO, U3YUYCHHUEC AOIIOJHUTCJIBbHOI'O MaTrepuajia,
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q)VHKI[I/II/I HECKOJbKHUX INEPEMECHHBIX
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Jlexuust. 16. @yHKIMS ABYX U HECKOJIBKHX MEPEMEHHBIX KaK
dbyakuus Touku. EcTecTBeHHast 001acTh ONpeCIICHHS.
['eomerpuueckoe n3o0paxkeHne GyHKINHU ABYX NEPEMEHHBIX.
JIvanu n moBepxHOCTH ypoBHS. [Ipenen n HenpepbIBHOCTH
(yHKINN HECKOJIBKHUX MepeMeHHBIX. CBoWcTBa (PyHKITHIA
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HEIPEPHIBHBIX B OTPAHUYCHHOM 3aMKHYTOM 001aCTH.

[Tpaktuyeckoe 3anstue. 16. O6nacts onpeneneHuss GyHKIUH IBYX
nepeMeHHbIX. [Ipenen u HenpepbsIBHOCTH. YacTHBIE TPOU3BOIHEIC
NepBOTo U BTOoporo nopsnaka. Jnddepenuan u ero npuioxeHus
JUISL TPUOTMYKEHHBIX BBIYHCICHHH.

Jlexuwmst. 17. Yactable mpousBoanbie U auddepenunanst. Ux
reomeTrpuydeckuii cMbici. [lonHoe npupaienue GpyHKIuu
HECKOJIbKUX NepeMeHHbIX. [Ipuparienne nuHeinoi QyHkmm,
JUHENHas annpokcuManys QyHKIHUN B OKPECTHOCTH TOYKH.
Huddepenumpyemocts. [lonusiii quddepennnan. IIponsBoanas
GbyHKLMY, 3a1aHHON HeaBHO. KacaTenbHast II0CKOCTh U HOPMaJlb K
OBEPXHOCTH.

[Tpaktrueckoe 3anstue. 17. luddepennupoanue GyHKINM,
3a/laHHBIX HesiBHO. KacarenpHast III0cKOCTh U HOPMaJTh K
IOBEPXHOCTH.

Jlexuus. 18. DxcTpeMyM QYHKIMM JIBYX IEPEMEHHBIX.

H606XO,I[I/IMOG YCIOBHE 3KCTpEMYMaA U €ro FeOMeTpI/I‘leCKI/Iﬁ CMBICIJI.

JoctatouHoe yciaoBHue 3KcTpeMyMma. AOCOTIOTHBIN SKCTPEMYM U
QITOPUTM HaXOXKJICHUSI.

[TpakTrueckoe 3ansTue. 18. DkcTpeMyM QpyHKIMU JBYX
nepeMeHHbIX. Hanbosbiee 1 HauMeHbl1ee 3HaueHUs! QYHKIUH B
3aMKHYTOHM OrpaHUYE€HHON 00JIaCTH.

3az[aHm[ JJIA CaMOCTOSITEIIbHOM pa6OTLI, B TOM 4YHCJIC BBIIIOJIHCHHEC
PI'P

I/I3yquI/Ie JICKHMOHHOI'O MaTepHrajia U IOATrOTOBKA K TCKYIIEMY
KOHTPOJIIO, M3YYCHHEC JOIIOJHUTCIIbHOIO MaTépHraa,

14

MHas xoHTaKTHas pa60Ta:

IToaroroBka K 3K3 AMCHY
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IIpoBeeHne YK3aMeHa

2 cemecTp

Bunsl u TeMbI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemebie
KOMITETCHIINH

Heonpeneaénuplii HHTErpaJj
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Jlexuwms. 1. IlepBooOpaznas pyukius. Teopema o pasHOCTH IBYX
nepBooOpa3HbIX. HeonpeneneHHbIi HHTETpal, YCIOBUS €r0
cymecTBoBaHus. ['eoMeTpruecKnii CMBICT HEOTIPEICTICHHOTO
uHTerpana. OcHoBHas Tabnuiia uHTerpanioB. OCHOBHBIE CBOMCTBA
HEOIpeIeNICHHOT0 HHTerpaia. THBapHaHTHOCTH POpMYJT
uHTerpupoBanusi. OCHOBHBIE METO/IbI HHTETPHUPOBAHMUS:
HEMOCPECACTBCHHOC, MCTOJA MHTCTPHUPOBAHUSA 110 YaCTAM, METO
3aMEHBI IEPEMEHHOMN.

2

IIpakTnueckoe 3ansaTue. 1. HemocpencTtBeHHOE HHTETPUPOBAHKE:
METOJ1 Pa3JIoKEHUs, MOJIBEACHUE MO 3HaK TuddepeHimana.

IIpakTrueckoe 3ansaTue. 2. IHTErpupoBaHre BEIPAKECHHUI,
COJIepKAIIMX KBaAPATHBINA TpexuaeH. IHTErpupoBaHue 1o 4acTsM.

Jlexuus. 2. Ilpocreitmne 1poOu, MX UHTETPUPOBAHUE.
WNuTterpupoBanue qpoOHO-pallMOHATBHBIX ()YHKIUHA.
HNHTerpupoBanne TPUTOHOMETPUYECKUX (GYHKITUNA. YHUBEpCcaTbHAs

MOACTaHOBKA. MHTErpupoBaHue npoCTEeNINX UppaliOHAIbHOCTEH.

«Hebepyiumecsy MHTErpajbl.

[TpakTrueckoe 3ansaTue. 3. MIHTerpupoBaHue paloHaIbHBIX
npobeid. HTerpupoBanue MpoCTEHINX UPPAIMOHATBLHOCTEH
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[IpakTuueckoe 3austue. 4. THTErpupoBaHre TPUTOHOMETPUUECKUX
(O YHKIIUH.

3a,I[aHI/I5[ JIIA CaMOCTOSITCIIbHON pa6OTBI, B TOM YHMCJIC BBIITIOJIHCHUEC
PI'P

I/IsyquI/Ie JICKOMOHHOI'O MaTr€purajia 1 NOArOTOBKA K TCKYHIEMY
KOHTPOJIIO, M3YYCHHEC JOIIOJHUTCIIbHOIO MaTCpHraa,

20

OnpeneaéHHbIH HHTErpaJ

20

Jlexknus. 3. 3agayda o mIonaau KpUBOJIMHEHHON TpanemH.
WuTerpanbHag cymma. OnpeneneHHbI HHTErpall Kak Mpeaes
MHTETPAJIBHON CyMMBI. ¥ CJIOBUE CYLIECTBOBAHUS OIIPEIEICHHOTO
MHTErpaja. I'eoMeTpu4ecKuii CMBICI OIIPENEICHHOTO UHTErpaa.
CaolicTBa onpeaeneHHoro uurerpaia. MHTerpan ¢ nepeMeHHbIM
BepxHUM npenenoM. opmyna HeroTona-Jlelibnuna. Meron
3aMEHBI IEPEMEHHON U UHTETPUPOBAHUE I10 YACTAM B
ornpezeneHHOM uHTerpaie. HecoOcTBeHHbIE HHTETrpabI C
OeCKOHEUHBIMU MpesieTaMyi UHTerpupoBanus. ['eomerpuueckue
IIPUJIOKEHUS OIPEIEICHHOT0 UHTETpasia: BEIYUCICHHE III0IAIEH
IUIOCKUX (DUTYp, BBIYUCICHUE 00BEMOB TEJ BpalLlCHHS.
[TpuOaM>KEHHOE BHIYMCIEHUE ONPEIEICHHbIX HHTEIPAJIOB.

[IpakTuueckoe 3aHsaTue. 5. Boruncienue onpeaeeHHOro UHTerpaia
1o oTpe3Ky. MHTerpupoBanue 1o 4acTsiM, 3aMeHa IEPEMEHHON B
ONpe/IeICHHOM UHTErpaie.

[TpakTrueckoe 3ansTue. 6. 'eomerpuueckue NpUII0KEHUS
OIpeIeIEHHBIX UHTETPAJIOB: MJIOIIAb INIOCKOH (GUrypbl, 00beM
Tesa BpalleHus, JyinHa ayru. HecoOCTBEHHBIE HHTErPaIbL.

3aI[aHI/I$I JIJISL CAMOCTOSTEIbLHOM pa6OTLI, B TOM YHMCJIC BBIIIOJIHCHUC
PI'P

I/I3yquHe JICKOHMOHHOI'O MaTepHrajia U IOATrOTOBKA K TCKYIIECMY
KOHTPOJIIO, M3YUYCHHEC JOIIOJHUTCIIbHOIO MaT€pHaa,

14
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JInddepeHnmanbHble YPaBHEHHUSA
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Jlexuus. 4. IncddepennmanbHple ypaBHEHUs IEPBOTO MOpsKa,
MOHSTHE OOILIETO U YaCTHOTO perieHusi. OCHOBHBIE TOHATHS U
omnpenenenus auddepeHInalbHbIX YpaBHEHHH
JuddepennmranbHble ypaBHEHUS € pa3IesIOIIMMHCS
nepeMeHHbIMHA. O1HOpOoIHBIE AU depeHnInanbHbIe ypaBHEHHUS.
Jluneitnsle nuddepenHnuanbHble ypaBHEHUSI IEPBOTO MOPSIIKA.
onpenenenus .3anavya Kommn s nuddepeHnnanbHbIX ypaBHEHUN
niepBoro nopsiaka. Teopema Komm. ['eoMmeTpuueckuii cCMbICI

TG depeHIMaIbHOr0 YpaBHEHUS IEPBOro NOPSIIKA.

[TpakTrueckoe 3austue. 7. uddepennuanbupie ypaBHEHUS C
pa3fenomuMucs nepeMeHHbIMA. OJHOpOIHbIE ypaBHEHUS 1-T0
OPSIKA.

[TpakTudeckoe 3austue. 8. JInneitnsie quddepeHnnaIbHbe
ypaBHeHHA 1-T0 Topsaka. YpaBHeHHe bepHymin.

Jlexuus. 5. uddepenumanbHble ypaBHEHUSI BTOPOTO MOPSIIKA.
OcHoBHbIE IOHATHSA U oTipeeneHus nudepeHTnanIbHbIX
ypaBHenuii. Teopema Komm. Ipocreiimue nuddepenimansabe
YpaBHEHHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE TOHKEHUE MOPSIIKA.
Jluneiinble nuddepeHnnanbHble ypaBHEHUS BTOPOTO TIOPsiIKa €
IIOCTOSTHHBIMU KOdhUIIMEHTAMI.

ITpakTrueckoe 3aHsATHE. 9. YpaBHEHUS, T0IYCKAOIINE TOHUKEHUE
nopsiaka. JInHelHble OMHOPOAHBIE YPABHEHUS C IIOCTOSHHBIMU
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Kod(urmenTamu.

[TpakTueckoe 3anstue. 10. JInHeliHbIe HEOAHOPOHBIE YPAaBHEHUS

C ITOCTOAHHBIMHA KOBd)(bI/ILII/IeHTaMI/I. MeTOI[ Bapualuu I10CTOAHHBIX.

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
PI'P

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, M3YYCHHUE JONOIHUTEIBHOTO MaTepHaa,

20

Yucjaosble H GYHKIMOHAJIbHbIE PSAABI

30

Jlekuwst. 6. [TocnenoBarenbHocTh. [Ipu3nak Beitepiirpacca (6\n).
Yucnossle psibl. CX0AUMOCTh U cymMa psjia. ['eomerpuyeckas
nporpeccusi. 'apmonnueckuit psig. CBONCTBA YUCIOBBIX PAJIOB.
HeoOxoauMblii mpu3HaK CXOAUMOCTH. Psbl ¢ MONT0KUTENTEHBIMU
yiieHaMHu. JlocTaTouHble MpU3HAKKU CXOAUMOCTHU psiaoB JlamambOepa,
Komm, npusnaku cpaBHenus. [IpenenbHblil npu3Hak cpaBHEHUS
psioB. MHTErpanbHLIA IPU3HAK CXOINMOCTH.

[TpakTuueckoe 3ausatue. 11. Yucnossie psnbl. [Ipuznaku
CXOIMMOCTH psiioB. [Ipu3HaK cpaBHEeHUs, mpu3HaK JlamamoOepa.

[TpakTuyeckoe 3anstue. 12. PaaukanbHbIi 1 HHTErpaIbHbIN
npusHak Konm. 3HakonepemenHsble psaabl. [pusnax JleliOHuma.
YcinoBHas U aOCOMIOTHASL CXOAUMOCTb.

Jlexnus. 7. 3nakodepenyromuecs psasl. [Ipusnak JleiOHuma.
3HaKonepeMeHHbIe psi/ibl. Y CIIOBHAs U a0COIIOTHAS CXOAUMOCTb.
OyHknroHanbHBIE psaabl. CTenenHbie psaabl. Teopema Abens (6e3
JoK.). Paguyc u 061acte cxonumocTu creneHHoro psjaa. Croiictea
CTENEHHBIX PAAO0B: MU HEepeHIIMPYEMOCTh 1 HHTETPUPYEMOCTbD.
Psnpl o crenensm (x-a). Paznoxenne GyHKIMN B CTENICHHbIE
pansl. Psan Telinopa. [Ipunoxenus psaaoB K NpuOINKEHHBIM
BBIYUCIICHUSIM 3HaYeHUH (QYHKLUN U ONpeieTICHHbIX HHTErPaJIOB.
WuTerpupoBanue nuddepeHnanbHbIX YpaBHEHUN € TTOMOIIBIO
PAIOB.

[TpakTueckoe 3anstue. 13. Crenennble psaasl. Haxoxnenue
00J1aCTH CXOJMMOCTH.

[Tpaktueckoe 3austue. 14. Psanapl Teitnopa. Pasnoxenue GpyHkuuit
B psx Teinopa. Ilpunoskenue psa1oB K BEIYUCIEHUSAM HHTETPAJIOB,
(O YHKIMI.

3aI[aHI/I$I JIJISL CAMOCTOSTEIBLHOM pa6OTLI, B TOM YMCJIC BBIIIOJIHCHUC
KP

I/IBYIICHI/IC JICKOHMOHHOI'O MaTCpuraia U NIOATrOTOBKA K TCKYIICMY
KOHTPOJIIO, M3YUYCHHEC JOIIOJHUTCIIbHOIO MaTe€pHaa,

18
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Teopust BeposiTHOCTEMH
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Jlexuus. 8. IIpenmer teopun BepoaTHOCTENH. OCHOBHBIE OHSTHS.
Anrebpa coObiTuii. Kimaccuueckoe ornpeneneHe BeposiTHOCTH.
Craructrueckasi BEposITHOCTb. ['eomMeTpruueckast BEpOSITHOCTb.
Teopema crnoXxeHUs BEPOSITHOCTEN U €€ CIIEICTBUSA. Y CIOBHAS
BEpOSITHOCTh. Teopema yMHOXKeHUs BeposiTHOcTel. HezaBucumeie
coObITH. TeopemMa YMHOKEHUS TSI HE3aBUCHUMBIX COOBITHIA.

[TpakTrdeckoe 3ausTue. 15. DneMeHThl KOMOMHATOPUKH.
Knaccuueckass 1 reoMeTpruUecKast BEPOSITHOCTb.

[TpakTueckoe 3ansTue. 16. TeopeMsbl CI0KEHUS U YMHOKEHUS

BeposiTHocTell. DopMyia moJIHOM BeposaTHOCTH U hopmyiia beiieca.

Jlexius. 9. BeposTHOCTH MOSBICHUS XOTSI ObI OJTHOTO COOBITHSI.
®opmyia nosHou BeposTHOCTH. Dopmyna beiieca. Dopmyna
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bepnymnu. Hanbosnee BeposiTHOE YHUCITIO TOSIBIICHHH COOBITHS B
ucneITanusax bepnyim. JIokaneHas reopema Jlamaca.
Nurerpanbuas Teopema Jlamnaca. Teopema Ilyaccona.
BeposTHOCTD OTKIIOHEHUS! OTHOCUTEIBHON YaCTOThI OT MMOCTOSHHOMU
BEPOSITHOCTH B HE3aBHUCHUMBIX UCIBITAHUSIX.

[Ipaktuueckoe 3anstue. 17. Ucnbeiranus bepuymiu. ®opmyna 2
bepuymm u Teopemsl Jlamiaca.
[Ipaktuueckoe 3anstue. 18. OTKIOHEHHE OTHOCUTEIBHOM YaCTOTHI 2

OT OCTOSTHHOM BEPOATHOCTH B HE3aBUCUMBIX MCITBITAHUSIX.
HawuBeposiTHelHIIee YMCI0 HOSBICHUH COOBITHS.

3a,I[aHI/I$I JIIA CaMOCTOSITCIIbHON pa6OTBI, B TOM YHMCJIC BBIITIOJIHCHUEC

PI'P

M3y4eHue JTEKIIMOHHOTO MaTepraa U IOJArOTOBKA K TEKYIIEMY

KOHTPOJII0, M3YYEHHE AOMOJHHUTEIHLHOIO MaTepHaa, 18
Wnas xoHTakTHasg padora: 0
IToaroTroBka K dK3aMeHY 30
IIpoBenenne sK3aMeHa 6

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

W3ydyenue nucuuiuiiHbel MaTeMaTHKa PEKOMEHJYETCs HauaTh C O3HAKOMJIEHHS ¢ paboueit
IPOrpaMMOii, ee CTPYKTYpOill M coAepaHHeM pa3/ieloB. YUeOHbI MaTepual CTPYKTypHUpPOBaH,
W3y4€HUE  JUCLUMIUIMHBI  OCYIIECTBIISIETCS B~ TEMAaTHUYECKOW  IOCJIEI0BAaTEIbHOCTH.
3aHsATHST JIEKHMOHHOTO THIA JAIOT CHUCTEMaTU3UPOBAHHBIC 3HAHUS 10 JUCIUIUIMHE
MareMaTHKa , KOHIICHTPUPYIOT BHUMaHUE Ha HaubOoJee CIOXKHBIX M BaXKHBIX Bompocax. Bo
BpeMsl JIEKIIMOHHBIX 3aHSATUH PEKOMEHIYeTCS BECTH KOHCIEKTHpPOBaHHE Y4eOHOTO MaTepHala;
oOpaiate BHUMaHuE Ha (OPMYIHUPOBKU U KaTETOPUHU, PACKPHIBAIOIINE CYTh MPOOJIEMBI, SIBICHUS
WJIn nporiecca; 3aUKCUPOBATH BBIBOJIBI " MPaKTUYECKUE PEKOMEHIallNH.
IlogroToBka K 3aHATHAM CEMHUHAPCKOr0 THMNA BKJIYAeT O3HAKOMIICHHE C IIJIAHOM
MPAKTUYECKOTO 3aHATHS, Pa0OTy C KOHCIIEKTOM JICKIIMW, BBITIOJIHEHHE JIOMAIITHETO 3aJIaHusl,
paboty ¢ y4eOHON W y4eOHO-METOIWYECKOW IUTepaTypoil, HayYHbIMH W3AAHUAMU H
AIIEKTPOHHBIMU  00pa30BaTeIbHBIMU pECypcaMH, PEKOMEHJOBAaHHBIMU paboueil mporpammon
IUCIUILINHBI MaremaTuka.
CopnepxaHue caMOCTOSTENbHOI PadoThl omnpesensercs padodel NporpaMMoN JUCHMILIAHBI
MareMaTHKa , OLICHOYHBIMM U METOJMYECKHMMHU MaTepuajaMu, 3aJaHusIMU U YKa3aHUSAMHU
npenogaBarens. CamocTtosTenbHas paboTa MOXET OCYIIECTBIATHCA B AyJUTOPHOM H
BHeayauTOpHON dopmax. DPGPEKTUBHBIM CPEICTBOM OCYIIECTBICHHUS CAMOCTOSITEIBHOU PabOTHI
SABJISICTCSL  DJICKTPOHHAsT WH(OPMAIMOHHO-00pa3oBaTeNibHAsl Cpela YHHUBEPCHUTETa, KOTOpas
obecreunBaeT JOCTYNl K O0Opa3oBaTeNbHOW TporpamMme, pabouell mporpaMme TUCIUATLTAHBI
MartemMaTHKa, K JIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, MPOPeCcCHOHANBHBIM 0a3aM JaHHBIX U

uH(GOPMAaIMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
N3yuenne nucnumuimHbl MaTeMaTHKa BKJIIOUYAET BBIMOJTHEHUE PACUETHO-rpapUUIECKUX padoT u
KOHTPOJIbHBIX pabor.
[TepuonuuHOCTh MpOBEACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CHCTEMa OLEHUBAHUS
xo/a OCBOEHUS JUCHUTIIIH MPEICTaBIICHbI B paboueii nporpamme.

DopMOl NPOMEXKYTOYHOM aTTeCTallMyu MO AUCHUIUIMHE MareMaTHKa SBISIETCA DK3aMEH B
IIEPBOM M BTOPOM CEMECTPAX.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeUeHE
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cnermansHocTsM| / B. E. I'mypman. 12-e u3n. Mocksa:
Opaiir, 2016. - 479 c¢. ISBN 978-5-9916-6110-2.
OK3eMILISIPBI: Bcero 29.
9. (I'mypman, Brnagumup EdumoBuu. PykoBoacTBO K pelieHUIo 27

3a7a4 MO TEOPUH BEPOSITHOCTEW W  MaTEMaTHYECKOH
cratuctuke [Tekcr] : y4eOHOe mocoOue A MPHUKIATHOTO
OakajaBpuaTa : [[10 BCEM HAIPABJICHHUSIM M CIICIIHATBHOCTSIM |
/ B. E. I'mypman. 11-e uzn., nepepad. u gon. Mocksa: FOpaiit,
2016. - 403, [1] c. ISBN 978-5-9916-6109-6. Ok3eMILISAPHI:
Bcero 27.




6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE

NoNe | Aynutopunm st mpoBe- | IlepedeHb OCHOBHOTO 000pYI0BaHUS [Iporpammuoe
/Tl |IeHUs y9eOHBIX 3aHSATHH, oOecrieueHne
CaMOCTOSITENIbHOM pabo-
ThI U IPOBEJICHUS FOCY-
JIapCTBEHHON UTOrOBOM
aTTeCTalluu

1. 225 (1) Hocxka ayn. JIUC-2 (1), [IK Mono6aok|Microsoft Windows

ICL RAY S 922.Mi.4|Enterprise, Microsoft

KJIaBUAT.,MbIlb,matd  kopa 3M, (1),|Office Standard, Arent

Pexnamuo- wunpopmanuonusiii crena|Dr.Web, Microsoft

(1), Kommnekt yueonoi mebenu (1)  |Access, Microsoft Visio

Professional,  Microsoft

Project Professional,

Microsoft Visual Studio

Enterprise, Kommuexr 1O

JUIsL  PELIEHUS OCHOBHBIX

M0JIb30BATEIBCKUX 33]1a4

2. 227 (1) Hocka ayautopuas 1000*1500 (1),|Microsoft Windows

Komrutekt yaeOHoit mebenu (1) Enterprise, Microsoft

Office Standard, AreHT

Dr.Web, Microsoft

Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuext 1O
A1 pCHICHUA OCHOBHBIX
I10JIb30BATCJIbCKHX 3a1a4

Paznen 7. ®OPMblI KOHTPOJISI OCBOEHUA AUCHUIUIMHBI ®OHJI OLIEHOYHbLIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOEHHE TEOPETHYECKOro marepuana (00beM 3HaHWM, ITTyOMHA YCBOEHHS), MPETyCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHUE u3J1araTb MaTepual (YeTKOCTh, IPAMOTHOCTb M3JI0KEHUsI MaTepHalia, TOUHOCTh U MOJIHOTa
BOCITPOM3BEICHUS YI€OHOTO MaTepuaia);
- YMEHHUE MPUMEHATh TEOPETHUECKUE 3HAHUS IIPU PEIICHNH MPAKTHUECKUX 3aJJaHUH.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [xana
Kpurepun oneHnBanus
3JIEMEHTOB OLICHUBAHMS
KOMIIETEHIINH
IToporossIii OOyvaromuiics MMeeT 3HaHHWA OCHOBHOTO Marepuana,| YyAOBIeT-
YPOBEHB IPOSBISAET YMEHHE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO
J0IMyCKaTh HETOYHOCTHU B N3JI0)KEHUHU Martcpuaia,
HE/IOCTaTOYHO TNpPaBUJIbHbIE (DOPMYITUPOBKH, HCIBITHIBAET
3aTPyIHEHMS B BBIIIOJHEHUH NMPAKTUYECKUX 3aJaHUH.
[IponBunyThiii  |OOydarommiics TBEpAO 3HACT NPOTPAMMHBIM MaTepua,|  XOpOIIo

YPOBEHB

H3JIaracTt €ro rpaMOTHO U 11O CYIICCTBY, HC JOIMYyCKACT




CYLIECTBCHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
IIPAaKTUYECKUX BOIPOCOB U 3ajJad, BJaJeeT HEOOXOAWMBIMU
HAaBbIKAMU U IIPUEMAMU UX BBIITOIHEHUS

Bricokuii ypoBeHb |OOydaromuiicss Tiy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3Jjaraer,
JIaeT MCUEPIIBIBAIOIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUS C MPAKTHKOM, MpPU 3TOM
oOyuarolmuiicss He  3aTpydHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJlaHus, CBOOOJHO  CIpaBisieTCs C
3alayaMM, BOMPOCAMH W JIPYTUMHU BHJIaMU HpPUMEHEHUs
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JUTEPaTypoi, TMEPUOIUUYECKUMH HM3JaHUSIMH, [PABUIHHO
00OCHOBBIBACT TMPHUHATHIC PEIICHHS, CBOOOIHO BIAJEET
Pa3HOCTOPOHHMMHU  HaBbIKAMH, MPHEMaMH  BBINOJTHEHUS
MIPaKTUYECKUX paboT

7.1. Texylmiui KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTH OOecrnedyrBaeT OICHHMBAaHHE XOJia OCBOCHHUS JUCIUILIMHBI
(MOAyJs1) U IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJISI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTol AucHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHMS] IPOLEAYpPhl OLICHMBAHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIMUTENIbHON cHUcTeMe B Oajuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIMs 00yJaromuXCst
[TpomexyTouHast aTrTecTarys 00y4yarouIuxcs HalpaBjieHa Ha OICHHUBAaHHE Pe3yIbTaTOB OOYy4EeHUS
[0 TUCLUIUINHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THIOBBIX KOHTPOJIBHBIX 3aJaHUi W3 0a3bl (GOHIA OLEHOYHBIX CPEJCTB IO
00pa3oBaTeNnbHOI MporpamMmme.
1 cemectp

KoHTponbHana paboTa Nel. /iuHeitHana anre6pa.
1. Bbluncnuts .

2. Bbluncantb onpeaenvtens /span>:

a) pasnoxeHnem no nepsomy cTonbLy;

6) ynpouieHuem.

3. PelwnTb CUCTEMY IMHEMHDBIX YPaBHEHUI /span>
a) meTogom Kpamepa;
6) MaTPUYHbIM METOAOM;

B) meTogom laycca.




KoHTponbHana pab6oTta N22. BekTopHana anre6pa u aHaAMTUYECKana reomeTpus.

1. Haiaute /span>, ecaun /span>.

2. YnpocTtute BbipaxkeHue /span>.

3. Mpu Kakom 3HaYeHnn /span> BeKTopsbl /span> u /span> nepneHanKyaapHbl, eciu /span>, /span>?
4. Mpu Kakom 3HaYeHun /span> BEKTOPbI /span> KoMnaaHapHbI?

5. B TouKax nepeceyeHusa NpsMoi /span>Cc 0CAMU KOOPAMHAT BOCCTAHOB/IEHbI NEPNEHAMKYNAPLI K 3TOM
npsamoii. Hangute ux ypaBHeHUs.

KoHTponbHas pabota Ne3. Mpegen ¢yHkumn. AuddepeHumnanbHoe ncuncneHne GyHKUMM 0aHOM U ABYX
nepemeHHbIX.

1. He ucnosnb3ya npasuno Jlonutans, BbIMUCAUTL Npeaesibl GYHKLNIA:
a) /span> 6) /span> B8) /span> r) /span>
2. Hangute npon3BoAHY0 HeABHOM QYHKLNK /span>
3. Hangute npounsBoaHble CAOXKHbIX GyHKUMIA: a) /span>  6) /span> B) /span>
4. HaiiauTe npon3BoAHYI0 BTOPOro nopsKa B 3a4aHHOM Touke: /span>
5. Hangute anddepeHuman GyHKUum /span>
6. HaliaiMTe 3HaYeHUs YacTHbIX NPOM3BOAHbIX /span> 1 /span> dyHKUMM /span> B TOUKe /span>.

7. Haigute /span> gaa dyHKLMK /span>

2 cemecTp

KoHTponbHana paboTta Nel. HeonpegeneHHbIt UHTerpan

1. /span> 2. [span> 3. /span>

4. /span> 5. nbsp; 6. /span>
7. nbsp; 8. /span> 9. nbsp;

10. /span>

KoHTponbHasa pabota Ne2. AinddepeHumanbHble ypaBHEHUA

1. YcTaHoBUTE, ABAAETCA N QYHKLMA

/span>



peweHnem andpdepeHunanbHOro ypaBHeHNs
/span>.

2. Onpegenute TMn guddepeHLManbHOro ypaBHeHMA 1 HalauTe ero obliee peleHne
/span>.

3. Onpegenute TMN anddepeHUnanbHOro ypaBHEHNA U HANANUTe ero obluee pelleHne

/span>.

KoHTponbHana paboTa Ne3. Paapl

1. Nccnepynte Ha cxoaMMOCTb pAAbI:

a) /span>; 6) /span>;

B) /span>; r) /span>.

2. iccnepyite Ha yCI0BHYIO M abCONOTHYIO CXOAMMOCTb pAg, /span>.
3. Haitgmte ob6nactb CXOANMMOCTU CTEMEHHOrO pAja:

/span>.

KoHTponbHana pab6oTta N24. Teopusa BepoATHOCTEN (cayyaitHble cobbiTuA)

1. B ypHe nexaT 12 KpacHblx, 8 3eneHbix n 10 cMHMX wapos. Hayaayy BblHMMatoTca ABa wapa. Haltm
BEPOATHOCTb TOr0, YTO OYAYT BbIHYTbI LIAPbLI PA3HOrO L,BETA, MPWU YC/IOBUM, YTO HE BbIHYT CUHUIA LWap.

2. BepoATHOCTb TOro, YTO MOKynaTeab B AaHHOM MarasvHe caenaeT MoKynky, pasHa 0.6. Kakosa
BEPOATHOCTb TOTO, YTO He bosiee Tpex U3 ceMu BoLLeALW WX NOKynaTeneln caenaeT Nnokynky?

3 CoopWMK NoAyumn ase KOpobKN OANHAKOBbLIX AeTanei, U3roToBaeHHbIX 3aBogom Nel, u Tpu KOpobKu —
3aBogom Ne2. BepoAaTHOCTb TOro, 4to getanb 3aBoga Nel ctaHgapTHaA pasHa 0.9; 3aBoga Ne2 — 0.7. U3
Hayaauy B3ATOW KOPOOKM COOPLLMK U3BNEK AeTanb. HalTh BepOATHOCTb TOrO, YTO M3BAEYeHa CTaHAapTHas

AeTanb.

4. U3 mapwpyTtoB TpameaeB Ne8, Ne10 u Nel5 gnAa caykawero NOonNyTHbIMKU ABAAKOTCA MaplpyTbl Ne8 un
Ne10. HailTM BepoATHOCTb TOro, YTO K OCTAHOBKE MNepBbiM NOAOMAET TpamBail MOMYTHOro AAA Hero
HOMepa, ecan No AnHMAm mapwpyTtos Ne8, Ne10 n Nel5 KypcmpytoT cooTBETCTBEHHO 7, 9 1 12 BaroHos.

HDOTH)KEHHOCTI/I MapLlpyToB CHUTAKOTCA OAMHAKOBbIMU.

[TepeueHp BOMPOCOB I MPOBEICHUS TPOMEKYTOUHON aTTeCTalluU
Bomnpocel Kk 3xk3aMeHy

1 cemecTp



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Martpuupl. CroskeHrne MaTpull 1 YMHOKEHHUE MaTPUIl Ha YUCIIO.
YMHOXeHHEe MaTpHUIbl HA MATPUILY.
Onpenenurenb. Beraucienue onpeaenuTens BToporo nopsaka. CBoMCTBa onpeaeanuTeeH.

Munop. Anrebpandeckoe nonoigHenue. OnpeneauTens TpeTbero nopsaka. Teopema o
pa3I0KEHUU OIPEIETUTES.

OO6parHas maTpuiia, Teopema o e€ CylIeCTBOBaHUU.

Pemenue cuctem TMHEHHBIX YpaBHEHUM MaTPUUHBIM CIIOCOOOM.
Pemenue cucrem JIMHEHHBIX ypaBHEHUH 110 hopmyiiam Kpamepa.
Pewenue cucreM TMHENHHBIX ypaBHEHUN MeTo10M ["aycca.
Bekrop. Moayne Bektopa, JInHelHble onepanyuu ¢ BEKTOPaMH.
Oprt Bekrtopa. [Ipoekius BekTopa Ha 0Cb. TeopeMbl 0 MPOSKIIHSIX.

Pasnoxxenne BekTopa 1o KoOopAMHATHOMY O0a3ucy. JIMHelHbIe onepanuu HaJl BEKTOPaMH B
KOOpAMHATHOH (opme.

HCO6XOIH/IMO€ " JOCTAaTOYHOC YCJIOBHEC KOJUIMHCAPHOCTU BEKTOPOB.
CKaJ'ISIpHOG IMPpOU3BCACHUC BEKTOPOB, CI'0 CBOICTBA.

CkansipHO€ MPOU3BE/ICHNE BEKTOPOB B KOOPAUHATHOM popme. Y cioBue
NEePHEHANKYISIPHOCTH BEKTOPOB.

[IpsiMast Ha TIJIOCKOCTH, €€ YpaBHEHHUE C 33JJaHHBIM HAIIPABJISIIONIAM BEKTOPOM.
VYpaBHeHHe NPAMON Ha MJIOCKOCTH € 33/IaHHBIM HOPMaJIbHBIM BEKTOPOM.

OO6miee ypaBHEHHE NMPSIMOM Ha TIIIOCKOCTH, €r0 YaCTHBIEC CITydau.

YpaBHeHHE NPSAMOIA ¢ YTIOBBIM KOIPPUIIMEHTOM. YTOI MEXTY IBYMS MPSIMBIMH.
VYpaBHEHHE OKPYKHOCTH.

beckoneyHo Maible QYHKIMH, UX CBOWCTBA.

[Tpenen pyunkuuu B Touke. Teopemsl o mpenenax.

ITepBblii 3aMeuarenbHbIi npeaen. CieacTBus.

Bropoii 3ameuarenbHblii mpeaen (0e3 gokazarenbcTBa). HarypanbHblil morapudm.
CpaBHeHue 0eCKOHEYHO MaJIbIX (QYHKIMN. DKBUBAJIEHTHBIE OECKOHEYHO Majble () yHKIUH.

Onnoctoponnue npenensl. HempepsiBHOCTE PyHKIMN B Touke. Kinaccudukarus Touex
pasphbiBa.

Onpenenenne npon3BoaHoM. KacarenpHas K IIIOCKON KPUBOH, €€ ypaBHEHHE.
MexaHnYeCKHUii U T€OMETPUUECKUI CMBICIT IIPOU3BOAHOM.
[TpaBuno nuddepeHupoBanms CyMMbI (QYHKITHIA.

[TpaBuno nuddepeHupoBanms Tponu3BeACHUS (YHKITHMA.



29. [TpaBuno nuddepeHIupoBanms CI0XKHOW QYHKITUH.

30. [TpousBoaHas 06paTHOM GyHKIIUU (TIPUMED ).

31. Jlorapudmmueckoe nuddepenimpoBanue.

32. HuddepenunpoBanre GpyHKUNN, 3aJaHHBIX TAPAMETPHUUECKH.

33. IIpou3BOgHBIE BBICIINX MOPSAAKOB. MEXaHUYECKUN CMBICII BTOPOU IPOU3BOIHOM.

34. Juddepennnarn, ero reoMeTpuIecKuii CMBICII.

35. [Tpunoxxenue nuddepennana K NpUOIUKEHHBIM BRIYUCICHUSM.

36. Cesi3p Mexy T GepeHINPYyEMOCThIO U HETIPEPHIBHOCTHIO (DYHKITUH.

37. Teopema Jlarpanxka, €€ TeOMETPUYECKUN CMBICI.

38. [TpaBuino Jlonurans (cmyyait ).

39. JlocTatouHoe yciaoBre MOHOTOHHOCTH AuddepeHnnpyemMoit pyHKIuu.

40. Touku skcTpemyma. Heobxoaumoe ycinoBue sxkcTpemyMa auddepenuupyeMoit pyHKINU.
41. [TepBoe mocTaTouHOE yCIIOBUE dKCTpeMyMa muddepeHIrpyeMoi (yHKITUH.

42, HauGonpiiee u HauMmeHsblee 3HaYCHUS (YHKIIUA HA OTPE3KE.

43. BrIyKJI0CTh ¥ BOTHYTOCTB Jyru. Touku meperuda. J[ocrarodHoe yciioBHe BBITYKIOCTH,

BOTHYTOCTH Tpaduka QyHKIHH.
44, JocTtatouHoe ycjIoBUE TOUKH Meperuoa.

45, O6mas cxema uccnenoBanus Gynkuun. [Toctpoenue rpaduxa.

IIpumep OuiieTa NPOMEKYTOYHOM aTTeCTALMHU

IHoBo/KCKHMI IOCYIaPCTBEHHbIH TEXHOJIOIHYeCKHH YHUBEPCUTET

3K3AMEHAIIMOHHBIN BUJIET Ne)
1o aucuuiuiiae «MaremaTuka
Hanpasnenue 15.03.06 MexaTpoHuka u po00OTOTeXHHKA

HaHpaBHCHHOCTB «TexHoJI0rNM aBTOMATH3ALIMH poﬁonaunn NMPOMU3BOACTB»

1. YMHOXXeHUE MaTpUIbl HA MAaTPUILLY.
2. OnHoctoponHue npeaensl. HenpepbiBHOCTh pyHKIMU B Touke. Kimaccudukarus
TOYEK Pa3phIBa.

3. Haitri npousBojuyto Gpyukuuu y=In(cos3x).



4. IapannensHbl 1 npsiMble Y=2X-7 u 6X+3y+11=07?

3aBenyromnmii kKageapoit (B. A. IBaHoB) 20 r.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BOHpOCLI K 3K3aMEHY

2 cemecTp

[TepBoobpaznas pynkimu. Teopema o mepBoOOPa3HBIX.

Heonpenenennsiii uuTerpai, ero coricrsa. OCHOBHasI Ta0JIMIIa HHTETPAIIOB.
WMuBapuaHTHOCTH (HOPMYJT HHTETPUPOBAHUSA. METOT ITOACTaHOBKH.

dopmyna HHTETpUPOBaHUs MO YacTsM. Kiacchl GyHKIMI, UHTErPUPYEMBIX IO YaCTSIM.
BriBon hopmyn uHTErpupOBaHus ,

HHuTerpupoBanue palliOHAIBHBIX Apo0OeH .

HuTerpupoBanue NpoCcTeHIINX UPPALUOHAILHOCTEH.

HHuTerpupoBanne HEKOTOPHIX TPUTOHOMETPUUECKUX (PYHKIIHHM.

OrnipesiesieHHBIA HHTETPAJT IO OTPE3KY, €ro CBOMCTBA. Teopema 0 CpeTHEM.

OmnpeneneHHbI HHTErPaJl C IEPEMEHHBIM BEPXHUM TIpefiesioM. Teopema o ero
IIPOU3BOJHOM.

®opmyna HetoTona — JleitOuuna, e€ BbIBOA.

3aMeHa IEPEMEHHOH B ONPENEICHHOM UHTETpaIe.

WHTerpupoBaHue 10 4acTsIM B ONPEACICHHOM HUHTETpaJIe.

Brruncnenue onpeneneHHoro HHTerpaisa METOI0M TPATIeIUi.

Heco6ctBennsie unrerpainst I-ro u II-ro pona.

Brruncnenue niomaam niockux GUryp B 1€KapTOBBIX KOOPAWHATAX.

Brluncnenue QuHBI INIOCKOU IYTH.

Brruncnenue o6bema Tenna no u3BECTHBIM MONEPEUHBIM CEUSHHSIM.

Brruncnenue oobemMa Tesia BpalieHusl.

Juddepenunansubie ypaBHeHus | mopsaka. O61ee u yactHoe perteHus. 3agaya Komm.
JuddepennnanbHple ypaBHEHUS C pa3/IesIONIMMHCS IEPEMEHHBIMU, UX PELICHHE.
OpnHoponnble auddepeHnnanbable ypaBHeHUs | mopsiaka, X peleHue.

Jluneiinsle nuddepeHnmanpHbie ypaBHeHus | mopsiika, ux peuieHue.



24.

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Huddepennmanpupie ypaBaeHus Il mopsiaka. O6miee u yactHoe pernneHus. 3amayda Ko,
Huddepennmanpupie ypaBHeHus 11 mopsiaka, J0MycKarone MOHMKEHHE TOPSIIKA.

YucnoBo# psia: cymma psifa, CXoquMocTh psjaa. ['eomerpudeckas nporpeccusi. OctaTok
psna.

OcHOBHBIE CBOICTBA cxosaIuxcs psiioB. Heo6Xxonnmelil pu3HaK CXOAUMOCTH.
IIpu3Haky cpaBHEHUS 3HAKOIIOJIOKUTEIIBHBIX PSAIOB.

[Tpusnak [lanmamOepa cXOAUMOCTH 3HAKOIIOJIOKUTEIBHOTO PA/Ia.
Nuterpanbusiii npusHak Komu.

3nakouepenyromuiics psa. Teopema JleitOnuma.

AGcCooTHas M YCIIOBHAs CXOAMMOCTb 3HAKOIIEPEMEHHOTO psijia.
@OyHKUMOHANBHBIN psia. CteneHHoU pan. O61acTh CXOAUMOCTH.
JuddepenHnmrpoBanue 1 UHTETPUPOBAHUE CTETIEHHOTO P,
Psan Teiinopa. Paznoxenue pynkuuu B psia Teitnopa.
[Tpunosxxenus psaa Teisiopa K MpUOIMKEHHBIM BBIYUCIICHUSM.
Pa3melenus, nepecTaHOBKH, COUETaHUS.

Knaccugukarus coobrtuit. CymMmMa 1 pou3BeZIeHHE COOBITHIM
Knaccuueckast BEposSTHOCTh U €€ CBOMCTBA.

TeopeMsl ClI0KeHUsT BEpOATHOCTEM.

VYcnoBHas BEpOATHOCTh. 3aBUCUMbBIC U HE3aBUCUMBIE COOBITH. Teopema yMHOKEHUS
BEPOSITHOCTEH 3aBUCUMBIX COOBITHIA.

Teopema yMHOKEHUSI BEPOATHOCTEH HE3aBHUCUMBIX COOBITHIA. BepoaTHOCTh mosiBNeHUS
XOTs OBl OJHOTO COOBITHSL.

dopmyiia MOJHOKU BEPOSATHOCTH.
®opmyna belieca.
IToBTopHsIe ucnbiTanus. opmyia beprymm.

JlokanbHas U MHTErpalibHas Teopemsl Jlarmaca.

IIpumep OmiteTa MpoMesKyTOYHOH aTTeCTANMHA

IoBo/IKCKHMI TOCYIaPCTBEHHBIH TEXHOJIOTHYeCKHH YHUBEPCUTET

3K3AMEHAIIMOHHBIN BUJIET Ne 0



no pucruiuiiae «MarteMaTuka
Hanpasnenue 15.03.06 MexaTpoHuka u po00OTOTEXHHKA

HaHpaBHeHHOCTB «TexHoI0rnM aBTOMATH3ALIMH poﬁonnamm MMpOU3BOACTB»

1. [TepBooOpasnast pynkiuu. Teopema o mepBoOOpa3HBIX.

2. [Tpu3Haku cpaBHEHUS 3HAKOMOJIOKHUTEIBHBIX PSJIOB.

3. Haiitu ofuiee pemenne ypapHeHus Y'-y/X=x>,

4. B ypue 15 mapoB, u3 Hux 9 6enpix u 6 uépHbiX. HaliTH BEpOSITHOCTH TOTO, YTO BBIHYTHIC

HayraJ JBa I1apa 00a OKaxKyTcs OeJbIMU.

3aBeayromnuit
Kadeapoit (B.A.lBanoB)  « » 20 T




